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, $j\{/I\models \mathrm{P}\mathrm{A}$ $N\models \mathrm{P}\mathrm{A}$ .
2 , Tennenbaum , $N$ $M$ $\Delta_{1}$ (M)\Delta
, $N\cong M$ . 3 ,
. , $N$ $M$
, $N\cong M$ $M\succ\omega$ , $N\cong M$
. 4 , .
, $N\equiv M$ $N\not\equiv M$ $M$ $M$ $N$
. , $N\equiv M,$ $N\cong M$ $N$ $M$ definably isomorphic
$M$ $M$ $N$ .
1
1 $\mathscr{L}$ , $M$ \sim , $A$ $M$ . $M^{n}$ $D$ ,
$D=\psi(\overline{x},\overline{a})^{\Lambda\prime I}(=\{\overline{b}\in M^{n} : M\models\psi(\overline{b},\overline{a})\})$ \sim $\psi(\overline{x},\overline{y})$
$\overline{a}\in A$ , $M$ A\in . , $b\in M$ ,
$\{b\}$ $M$ AA , $M$ AA . A-
, $M$ definable closure , $\mathrm{d}\mathrm{c}1_{\mathit{1}\mathrm{t}I}(A)$
. $M$ $f$ , $\{(\overline{a}, b) : f(\overline{a})=b\}$ $M$ A- ,
$M$ Ab . $A$ , $A$ .
2 $M$ $N$ $\mathrm{P}\mathrm{A}$ . $N=(D, 0^{N}, 1^{N}, +^{N.N},, <^{N})$
$A$- $D\subset M$ , AA $0^{N},$ $1^{N}\in D$ , $+^{N.N}$,
A- $<^{\mathit{1}\mathrm{V}}\subset M^{2}$ , $N$ $M$ AM .
, $\mathscr{L}_{A}$ $\mathrm{P}\mathrm{A}$ , $M,$ $N,$ $\ldots$ $\mathrm{P}\mathrm{A}$ . , $M$
$\omega$ , , $N$ $M$ ,
3 1. $B$ $M^{n}$ . $M$ end extension $M^{*}$
$\overline{a}\in M^{n}$ ,
$\overline{a}\in B\Leftrightarrow M^{*}|=\varphi(\overline{a})\Leftrightarrow M^{*}\models\psi(\overline{a})$
\Sigma 1\Sigma $\varphi(\overline{x})$ $\text{ _{}1^{-}}$ \psi (x-)( , $M$
) , $B$ \Delta 1(M)- .
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2. $f$ : $M^{n}arrow M$ . $M$ end extension $M^{*}$
,
(a) $\overline{a}\in M$ , $M^{*}\models\exists!y\varphi(\overline{a}, y)$ :
(b) $\overline{a},$ $b\in M$ , $f(\overline{a})=b$ iff $M^{*}\models\varphi(\overline{a}, b)$ ;
\Sigma 1 $\varphi(\overline{x}$, \emptyset ( , $M$ )
, $\Delta_{1}(\mathrm{M})$ \Delta .
4 .
1. $f$ $\Delta_{1}$ (M)\Delta , (a), (b) \Pi lb
.
2. $\omega$ $\Delta_{1}$ (\mbox{\boldmath $\omega$})\mbox{\boldmath $\omega$} .
3. $M$ $\mathrm{P}\mathrm{A}$ . , $\mathrm{P}\mathrm{A}$ provably recursive function
$\Delta_{1}$ (M)\Delta .
4, \Delta 1(M)\triangle , .
5 $M$ $N$ $\mathrm{P}\mathrm{A}$ . $N=(D, 0^{N}, 1^{N}, +^{N.N},, <^{N})$ $\Delta_{1}(M)-$
$D\subset M,$ $\Delta_{1}$ (M)\triangle $0^{N},$ $1^{N}\in D,$ $\Delta_{1}$ (M)\Delta $+^{N.N}$,
$\Delta_{1}(M)$ $N\subset M^{\mathit{2}}$ , $N$ $M$ \Delta 1(M)\Delta
.
6 1. $\mathrm{p}(x)=y$ , $x$ $x$ $y$
LA .
2. $x\in y$ , , $\mathrm{p}(x)$ $y$
LA .
3. $(z)_{x}=y$ , $x$ $z$ , $\mathrm{p}(x)^{y}\in z$ $y$
\sim AL .
4. $\varphi$ , $\ulcorner\varphi^{\urcorner}$ $\varphi$ G\"odel nllmeral .
, $\ulcorner\delta(\dot{x})^{\urcorner}=y$ , $n$ $\delta(n)^{\urcorner}$
. (cf. [1,4])
5. $N$ $M$ , $\varphi$ . , “ $N\models\varphi$” ,
$\varphi$
$N$ , $\mathscr{L}_{A^{-}}$ ( , $M$
) .
6. $I$ $M$ initial segment $I\subseteq_{e}M$ . (cf. [2])
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7 (cf. [2, 6]) $M\models \mathrm{P}\mathrm{A},$ $I\underline{\subseteq}_{\mathrm{e}}M,$ $S\subset I$ . $a\in M$
$S=\{n\in I : M\models n\in a\}$ , $S$ $M$ $I$
.
$I=\omega$ , $S$ $M$ . $M$
$SSy(M)$ .
8 $M\models \mathrm{P}\mathrm{A},$ $I\subset_{e}Marrow’ I\subset K\subset M$ . , $D=\{n\in K:M\models\varphi(n)\}$
. , $\varphi(x)$ $\mathscr{L}_{A}(M)$ . , $D\cap Il\mathrm{h}M$ $I$
.
. $a$ , $M\models\exists y\forall x<a(\varphi(x)rightarrow x\in y)$ .
$I\subset_{\mathrm{e}}Marrow$ , $I<^{M}a$ $a\in M$ . , $d\in M$
, $b\in I$ , $M\models\varphi(b)\Leftrightarrow M|=b\in d$ . ,
$D\cap I=\{n\in I : M\models b\in d\}$ .
9A $M$ , $N$ $M$ A- , , $M$
$f$ : $Marrow N$ . , $f(M)\subseteq_{e}N$
. $f$ $M$ $N$ .
. $f$ : $Marrow N$ $f(0^{M})=0^{N},$ $f(n+^{M}1^{M})=f(n)+^{N}1^{N}$
, $f$ domf $=M$ , $M$ $A$- . ,
$+$ . . $\backslash$
, $f$ . 9 $M$ $N$
. $f(n)\neq g(n)$ $n$ . $f$ $g$
, $f(0^{M})=0^{N}=g(0^{M})$ . , $n\neq 0^{\Lambda \mathrm{f}}$ . ,
$n=m+^{M}1^{M}$ . , $f(m)=g(m)$ ,
$f(n)=f(7n+^{M}1^{M})=f(7n)+^{N}1^{N}=g(m)+^{N}1^{N}=g(m+^{M}1^{M})=g(n)$
. . , $f$ .
, $f(M)\subseteq_{e}N$ . $n\in M,$ $a\in N$ . , $a<^{N}f(n)$
$a\in f(M)$ $n$ . $n=0^{M}$
. , $n=m+^{M}1^{M}$ . $a<^{N}f$ ($m$
$M$ $1^{M}$ ) $=f(m)+^{N}1^{N}$
, $a\leq^{N}f(m)$ . $a=f(m)$ $a\in f(M)$ . $a<^{N}f(m)$
$a\in f(M)$ . , $f(M)\subseteq_{\mathrm{e}}N$ .
2 Tennenbaum
10 $N$ $\Delta_{1}$ (M)\Delta , $f$ $M$ $N$
. , $f$ $\Delta_{1}(M)$ .
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. $M^{*}$ $M$ end extension . , $\varphi(x, y)$ .
$\varphi(x, y):=\exists z[(z)_{0}=0^{N}\Lambda(z)_{x}=y\Lambda\forall i<x((z)_{i+1}=(z)_{i}+^{N}1^{N})]$
$+^{N}$ \Sigma 1 , \Sigma 1\Sigma . ,
$f( \tau n)=n\Leftrightarrow M^{*}\frac{1}{\ulcorner}\varphi(m, n)$ . , $a\in M$ , $M^{*}\models\exists!y\varphi(a, y)$
. , $M^{*}\models\varphi(a, f(a))$ . $b\neq f(a)$ b\in M*(
, $M^{*}\models\varphi(a, b)$ . ,
$M^{*}\models(d_{1})_{0}=0^{N}\Lambda(d_{1})_{a}=f(a)$ A $\forall i<x((d_{1})_{i+1}=(d_{1})_{i}+^{N}1^{N})]$ ,
$M^{*}\models(d_{2})_{0}=0^{N}\Lambda(d_{2})_{a}=b$ A $\forall i<x((d_{2})_{i+1}=(d_{2})_{i}+^{N}1^{N})]$ .
$d_{17}d_{2}$ , $M^{*}$ $\mathrm{P}\mathrm{A}$ , $(d_{1})_{i}=(d_{2})_{i}$
$i$ . , $d_{1}$ $d_{2}$ , $(d_{1})_{i+1}=(d_{2})_{i+1}$ , $i$
. $\text{ }$
11 $N$ $M$ $\Delta_{1}(M)$ . , $N$ $M$ definabty
isomorphic .
. $f$ : $Marrow N$ . $A=\{7n\in f(M)$ :
$N\models \mathfrak{R}_{\Pi_{1}}(m)\}$ . , $\mathrm{R}_{\Pi_{1}}(x)$ $\text{ _{}1^{-}}$ partial truth definition
. $f(M)\wedge\subset_{e}N$ , 8 $A=\{n\in N : n\in a_{0}\}$ $a_{0}\in N$
. , $\mathrm{A}$ $\mathrm{B}$ , .
A $f^{-1}(A)$ $\Delta_{1}$ (M)l .
$\varphi(x)$
“$N\vdash-\exists z(\mathrm{p}(f(x))\cdot z=a_{0})$” . , $\psi(x)$
$\mathrm{c}\iota N\models\exists z\exists w(0<w<p(f(x))\Lambda(\mathrm{p}(f(x))\cdot z+w=a_{0}))$
” . $N$ $\Delta_{1}(M)-$
, 10 , $f$ $\Delta_{1}$ (M) . , $N$ $f$
$\Delta_{1}$ (M)\Delta , $\varphi(x)$ $\psi(x)$ \Sigma 1 . $b\in M$ ,
.
$b\in f^{-1}(A)$ $\Leftrightarrow$ $f(b)\in A\Leftrightarrow N\models f(b)\in a_{0}$
$\approx$ $N\models \mathrm{p}(f(b))$ divides $a0$
$\Leftrightarrow$ $N\models\exists z(\mathrm{p}(f(b))\cdot z=a_{0})$
$\Leftrightarrow$ $M\models\varphi(b)$
, $M\backslash f^{-1}(A)$ $\psi(x)$ . ,
$f^{-1}(M)$ $\psi(x)$ . , $f^{-1}(M)$ $\Delta_{1}$ (M)\triangle
.
$\mathrm{B}f^{-1}(A)$ \Delta 1(M)\Delta .
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. , $\Delta_{1}$ (M)l $\Sigma_{1^{-}}$
$\varphi(x, a)$ 1 $\psi(x, a)$ . , $a$ ,
$a$ . $b=f(a)$ $<$ . self-reference
lemma (cf. [1]) 2; $\text{ }$ ,
$\mathrm{P}\mathrm{A}\vdash\neg\varphi(^{\ulcorner}\delta(\dot{y})^{\urcorner}, y)rightarrow\delta(y)$
1 $\delta(y)$ .
, $N\models \mathit{5}(b)$ , .
$N\models\delta(b)$ $\Rightarrow$ $N\vdash-\neg\varphi(^{\ulcorner}\delta(\dot{b})^{\urcorner}, b)$ ($\cdot.\cdot\delta$ )
$\Rightarrow$ $f(M)\models\urcorner\varphi(^{\ulcorner}\delta(\dot{b})^{\urcorner}, b)$ ( $\cdot.\cdot\neg\varphi\in\Pi_{1}$ $f(M)\subseteq_{e}N$ )
$\Rightarrow$ $M\models\neg\varphi(^{\ulcorner}\mathit{5}(\dot{a})^{\urcorner}, a)$ ($\cdot.\cdot f$ )
$\Rightarrow$ $\ulcorner\delta(\dot{a})^{\urcorner}\not\in f^{-1}(A)$ ($\cdot.\cdot\varphi$ )
$\Rightarrow$ $f(^{\ulcorner}\delta(\dot{a})^{\urcorner})\not\in A$
$\Rightarrow$ $\ulcorner\delta(\dot{b})^{\urcorner}\not\in A$ $(\cdot.\cdot f(^{\ulcorner}\delta(\dot{a})^{\urcorner})=\delta\ulcorner(\dot{b})^{\neg})$
$\Rightarrow$ $N|=\neg \mathit{5}(b)$ ( $.$ . $A$ )
, $N\models\neg\delta(b)$ , .
$N\models\neg\delta(b)$ $\supset$ $f(^{\ulcorner}\delta(\dot{a})^{\urcorner})=\delta\ulcorner(\dot{b})^{\urcorner}\not\in A$ ( $\cdot.\cdot A$ )
$\Rightarrow$ $\ulcorner\delta(\dot{a})^{\urcorner}\not\in f^{-1}(A)$
$\Rightarrow$ $M\models\neg\psi(^{\ulcorner}\delta(\dot{a})^{\urcorner}, a)$ ( $\cdot.\cdot\psi$ )
$\Rightarrow$ $f(M)\models\urcorner\psi(^{\ulcorner}\delta(\dot{b})^{\urcorner}, f_{J})$
$\Rightarrow$ $N\models\neg\psi(^{\ulcorner}\delta(\dot{b})^{\urcorner}, b)$ ( $\cdot.\cdot\neg\psi\in\Sigma_{1}$ $f(M)\subseteq_{e}N$ )
$\Rightarrow$ $N\models\neg\varphi(^{\ulcorner}\delta(\dot{b})^{\urcorner}, b)$ ( $\cdot.\cdot\varphi$ $\psi$ )
$\Rightarrow$ $N\models\delta(lr)$ ( $\cdot.\cdot \mathit{5}$ )
, $f^{-1}(A)$ $\Delta_{1}$ (M)l .
3 $M$ \emptyset -
12 $\Psi$ $M$ . $\Psi\subset\{\varphi(x,\overline{a})^{M} :\overline{a}\in M\}$
$\varphi(x,\overline{y})$ , $\Psi$ .
13 $M$ \emptyset \emptyset .
. \emptyset \emptyset , $\varphi(x,\overline{y})$
. , y- 1 . $\neg\varphi(x, x)$ $\psi(x)$ .
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$M\models\forall x(\psi(x)rightarrow\varphi(x, a))$ $a\in M$ . , $M\models\psi(a)rightarrow\varphi(a, a)$
, .
14 $N$ $M$ \emptyset \emptyset , $M$ $N$ $f$ elementary
. , $f$ .
. $f$ elementary , $f(M)\prec N$ . $f(M)\neq\prec N$ ,
. $D\subset M$ \emptyset \emptyset , $D$ $\varphi(x)$
. $f$ , $f(D)$ $\varphi(x)$ $f(M)$
. $f(M)\prec N$ , $f(D)=\{y\in f(M) : N\models\varphi(y)\}$ . 8
, $f(D)=\{y\in f(M) : N\models y\in a\}$ $a\in N$ . ,
$b\in D\Leftrightarrow f(b)\in f(D)\Leftrightarrow N\models f(b)\in a$
, $N$ $M$ \emptyset \emptyset , $b\in D\Leftrightarrow M\vdash-$ “ $\mathit{4}\mathrm{V}|=f(b)\in a$” .
, \emptyset \emptyset , 13
.
15 $N$ $M$ \emptyset \emptyset , $N\equiv M$ $M\succ\omega$ . , $N$ $M$
definably isomorphic .
. $f$ : $Marrow N$ $M$ $N$ . $N\equiv M$ , $f|\omega$
elementary . $f$ elenlentary ,
$M\models\varphi(a_{1}, \ldots, a_{n})$ $N_{1}\llcorner\neg\varphi(f(a_{1}), \ldots, f(a_{n}))$
$a_{1},$
$\ldots,$
$a_{n}\in M$ $\varphi(x_{1}, \ldots , x_{n})$ . $N$ $M$ \emptyset \emptyset
,






$m_{n}\in\omega$ . , $f|\omega$ elementary
. , $f$ elementary . , 14 $f$
.




17 $M$ , $N$ $M$ . ,
$SSy(M)=SSy(N)$ .
. $f$ $M$ $N$ . , $SSy(M)\subset SSy(N)$
. , $SSy(N)\subset SSy(M)$ . $D\in SSy(N)$ , $D$ $N$
$a\in N$ . , $a\in f(N)$ .
, $a\not\in f(N)$ , $D$ $a_{0}\in f(N)$
. $f(M)\neq\omega$ , $f$) $\in f(M)\backslash \omega$ . ,
$n\in\omega$ , $N\models\exists y<b\forall x\leq n(x\in yrightarrow x\in a)$ . ,
$N\models\forall x\leq n^{*}(x\in yrightarrow x\in a)$ $n^{*}\in N\backslash \omega$ (overspill ) $a_{0}<b$
. $f(M)$ $N$ initial segment , $a_{0}\in f(M)$ . $f(M)\prec_{\Delta 0}N$
$y\in x$ $\mathrm{P}\mathrm{A}$ \Delta 0\Delta , $a\in f(M)$ $f(M)$
$D$ . $M$ $f(M)$ , $D$ $M$
.
18 1. $T^{G}$ $\{^{\ulcorner}\varphi^{\urcorner} : \varphi\in T\}$ .
2. $\mathrm{P}\mathrm{r}_{T}(x)$ , $x$ $T$ ,
. Con(T) $\urcorner \mathrm{P}\mathrm{r}_{T}(^{\ulcorner}0=1^{\urcorner})$ .
3. Rfn(T) $\mathrm{P}\mathrm{r}_{T}(^{\ulcorner}\varphi^{\urcorner})arrow\varphi$ . $\backslash$
, $\varphi$ \sim AA . Rfn(T) $T$ Local Reflection Prin-
ciple . (cf. [4])
4. $\mathrm{C}\mathrm{o}\mathrm{n}_{y}(\psi(y))$ , $\psi(y)$ “ ”
.
19 $M$ $\mathrm{P}\mathrm{A}+\mathrm{R}\mathrm{f}\mathrm{f}\mathrm{i}(\mathrm{P}\mathrm{A})$ , $a\in M$ $M$ | Th $(M)^{}$
. , $M\models \mathrm{C}o\mathrm{n}_{y}(y\in a\Lambda y\leq n^{*})$ $7l^{*}\in M\backslash \omega$
,
. $\varphi_{1},$ $\ldots,$ $\varphi_{n}$ Th(M) . $M\models \mathrm{P}\mathrm{A}+\mathrm{R}\mathrm{f}\mathrm{n}(\mathrm{P}\mathrm{A})$ ,
$M\models \mathrm{P}\mathrm{r}_{\mathrm{P}\mathrm{A}}(^{\ulcorner}\neg(\varphi_{1}\Lambda\cdots\Lambda\varphi_{m})^{\urcorner})arrow\neg(\varphi_{1}\Lambda\cdots\Lambda\varphi_{m})$
. , $M\models\varphi_{1}\Lambda\cdots\Lambda$ \mbox{\boldmath $\varphi$} , $M\models \mathrm{C}\mathrm{o}\mathrm{n}(\mathrm{P}\mathrm{A}+\{\varphi_{1}, \ldots, \varphi_{m}\})$
. $a\in M$ $M$ Th $(M)^{}$ ,
$n\in\omega$ , $M|=\mathrm{C}\mathrm{o}\mathrm{n}_{y}(y\in a\Lambda y\leq n)$ . ,
overspill $M\models \mathrm{C}\mathrm{o}\mathrm{n}_{y}(y\in a\Lambda y\leq n^{*})$ $n^{*}\in M\backslash \omega$ .
20 $M$ $\mathrm{P}\mathrm{A}+$ Rfn(PA) . , .
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1. $M$ , $N\equiv M$ $N$ .
2. Th$(M)^{}$ $M$ .
. $(\mathit{1}\Rightarrow \mathit{2})$ , $M\models \mathrm{P}\mathrm{A}$ . $M$ , $N\equiv M$
$N$ . type $p(x)$
,
$p(x)=$ { $\varphi^{\urcorner}\in xrightarrow\varphi$ : $\varphi$ LAa }
$p(x)$ , realize $a\in N$ .
, $a$ $N$ Th$(M)^{}$ . 17 , Th$(M)^{}$ $M$
.
$(\mathit{2}\Rightarrow \mathit{1})$ Th $(M)^{}$ $M$ $a\in M$ . 19
, M\models Cony(y\in a\wedge y\leq n $n^{*}\in M\backslash \omega$ .
, Henkin , $M$
. $\alpha(’x)$ , $\alpha^{M}$ $M$ cofimal , . $\alpha^{M}$
( ) . $\beta(x)$ ., $x$ ‘
’ $\grave{\prime}$ $\mathscr{L}_{A}$ $\alpha^{M}$ , “ ”
$x_{0}$ , . $e(x)$
, $\beta^{M}$ “ ” \emptyset \emptyset . ,
$e(x)$ $y\geq x$ “ ”. $c(y)$ . $\delta \mathrm{o}(x)$ , $\delta_{0}^{\mathit{1}\mathfrak{l}\prime\int}$
$\exists x_{0}\varphi(x_{0})arrow\varphi(m)$ ,
. , $m$ $e(m)=\ulcorner\varphi(x_{0})^{\urcorner}$ .
$\mathit{5}(y, a)$ $(y\in a\Lambda y\leq n^{*})\vee\delta_{0}(y)$ . , $M|=\mathrm{C}\mathrm{o}\mathrm{n}_{y}(\delta(y, a))$
. $f(x)$ , “ ” “ ” \emptyset \emptyset
. , { $a$ , n*}n $\mathscr{F}$ : $Marrow\beta^{M}$
.
$\mathscr{F}(x)=\{$
$f(x)$ $M\models \mathrm{C}o\mathrm{n}_{y}(\mathit{5}(y, a)\mathrm{V}\exists z<x(y=\mathscr{T}(z))\vee y=f(x))$
$\neg f(x)$
, $\neg f(x)$ $f(x)$ .
$\mathscr{T}$ , $M$ { $a$ , n’}n $N$ .
$\bullet$ $N$ $\mathrm{u}\mathrm{n}\mathrm{i}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}|N|$ $\alpha^{M}/\sim$ . , $c,$ $d\in\alpha^{M}$ , $c\sim d\Leftrightarrow$
“
$c=d”\in \mathrm{r}\mathrm{a}\mathrm{n}(\mathscr{T})$ . $c$ $[c]$ .
$\bullet$ $0^{N}=[0],$ $1^{N}=[1]$ .
$\bullet$ $[a]+^{N}[b]=[a+b],$ $[a]\cdot N[b]=[a\cdot b]$ .
, , $\varphi$ , $N|=\varphi\Leftrightarrow M\models\ulcorner\varphi^{\urcorner}\in$
ran(F), . , $N\models \mathrm{T}\mathrm{h}(M)$ .
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A $N$ ,
$r(x, a)$ $N$ type .
$A=\{^{\ulcorner}\varphi(x, y)^{\urcorner} : \varphi(x, a)\in r(x, a)\}$
. $A$ recllrsively enumerable , $\ulcorner\psi_{n}(x, y)^{\urcorner}(n\in\omega)$ $A$
“ ” . , {a}a
$h$ .
$h(n,a)=\exists\ulcorner x[\psi \mathrm{o}(x,\dot{a})\Lambda\psi_{1}(x,\dot{a})\Lambda\cdots\Lambda\acute{\psi}_{n}(x,\dot{a})]^{\urcorner}$
$r(x, a)$ type , $n\in\omega$ , $N \models\exists x\bigwedge_{i=1}^{n}\psi_{\mathrm{i}}(x, a)$
. , $n\in\omega$ $M\models h(n, a)\in \mathrm{r}\mathrm{a}\mathrm{n}(\mathscr{T})$ . overspill
, $M\vdash-h(7\iota^{*}, a)\in \mathrm{r}\mathrm{a}\mathrm{n}(\mathscr{T})$ $n^{*}\in M$ . , $d\in N$
, $\varphi(x, a)\in r(x, a)$ , $N|=\varphi(d, a)$ .
, $r(x, a)$ $d$ realize .
21 $M$ , Th $(M)^{G}\in SSy(M)$ $\mathrm{P}\mathrm{A}+\mathrm{R}\mathrm{f}\mathrm{n}(\mathrm{P}\mathrm{A})$ .
, $N_{*}\equiv M_{*}$ $N_{*}\not\cong M_{*}$ $M_{*}$ $\prec M$ $M$ $N_{*}$
.
. $a\in M$ Th $(M)^{}$ $M$ . $M_{*}$ $M$ $a$
definable closure $\mathrm{d}\mathrm{c}1_{M}(a)(\prec M)$ . type
{ $\forall x\exists!y\varphi(x,$ $y)arrow\forall y[\varphi(a,$ $y)arrow y<z]$ : $\varphi(x,$ $y)$ LA }
$\mathrm{d}\mathrm{c}1_{M}(A)$ realize , M . , $M_{*}=$
$\mathrm{d}\mathrm{c}1_{M}(a)\prec M$ , Th $(M)^{}$ $M_{*}$ . , 20 ,
$N_{*}\equiv M_{*}$ M , $N_{*}$ . $\mathit{1}\mathrm{V}_{*}\not\cong j\vee I_{*}$
, $M_{*}$ N. .
22(cf. [5]) $M$ $N$ . $M\equiv N$
$SSy(M)=SSy(N)$ , $M$ $N$ .
23 $M$ . , $N\equiv M$ $M$
$N$ $M$ . . $N$
type $p_{N}(x)$ , $p_{M}(x)=$ $\{‘ {}^{t}N\models\varphi(x)" : \varphi(x)\in p_{N}(x)\}$ & $M$ |)f\ni \beta
type . $p_{\mathrm{J}\vee I}(x)$ $M$ realize , 1 $p_{N}(x)$
$N$ realize . , $N$ . 17
$SSy(M)=SSy(N)$ . , $N\equiv M$ , 22 ,
$N$ $M$ .
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24 $M$ $\mathrm{P}\mathrm{A}+\mathrm{R}\mathrm{f}\mathrm{n}(\mathrm{P}\mathrm{A})$ .
1. $\mathrm{T}\mathrm{h}^{G}(M)\in SSy(M)$ . , $N\equiv M$ , $M$ definably
$\acute{\iota}somorphic$ , $M$ $N$ .
2. $M$ . ,
$N\equiv M$ .
(a) $N\cong M$
(b) $N$ $M$ definably isomorphic
. (1) $a\in M$ Th$(M)^{}$ . , $M_{*}=\mathrm{d}\mathrm{c}1_{l\nu I}(a)$
. 21 , $N_{*}\equiv M_{*}$ $N_{*}\not\cong M_{*}$
$N_{*}$ . , $N_{*}$ $M_{*}$ definably isomorphic
. $\varphi(x)$ $M_{*}$ $N_{*}$ (M.) , $N=\varphi(x)^{M}$ .
$M\succ M_{*}$ , $N$ Th(M) . , $M$ $N$ definably
isomorphic . . , L
$\psi(x, y, z)$ $b\in M$ , $\psi(x, y, b)$ $M$ $N$
$\sigma(x)=y$ . $M\succ M_{*}$ , $b^{*}\in M_{*}$
, $\psi(x, y, b_{*})$ M $N_{*}$ . ,
$N_{*}\not\cong M_{*}$ .
(2) $M$ , Th $(M)^{}$ $a\in M$
. $N$ (1) . , $N$ $M$ definably isomorphic
. , 23 , $M$ $N$ .
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